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WIND TUNNEL TESTS OF THE 0.010-SCALE
SPACE SHUTTLE INTEGRATED VEHICLE (MODEL 52-0T)
IN THE NASA/AMES 3.5-FOOT HYPERSONIC WIND TUNNEL (1A18)
By V. Esparza, E. Chee and J. Stone, Rockwell International Space Division

J. A. Mellenthin, NASA/Ames Research Center
ABSTRACT

Experimental aerodynamic investigations were conducted in the NASA/
Ames Research Center 3.5-foot Hypersonic Wind Tunnel from April 9, 1974
to April 12, 1974 on an 0.010-scale model of the Space Shuttle Integrated
Vehicle consisting of an orbiter and external tank (Model 52-0T).

The purpose of the test was to evaluate the basic hypersonic stabil-
ity characteristics of the orbiter attached rigidly to the external tank
and to evaluate the basic hypersonic stability characteristics of exter-
nal tank alone simulating RTLS abort conditions. Test 1A18 was conducted
at Mach numbers of 5.3, 7.3 and 10.3.

The integrated vehicle was tested at angles of attach from -8°
through +30° and angles of sideslip of -8° through +8° at fixed angles of
attack of -4°, 0°, and +4°. A maximum angle-of-attack range of +15°
through +40° was obtained for this configuration, at Mach number 7.3, for
one run only.

External tank alone testing was conducted at angles of attack from
+8° through -30° and angles of sideslip of -8° through +&° at fixed
angles of attack of -4°, 07 and +4°.

Six-component force data and <tatic ha.e pressures were recorded

during the test.
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INDE)} OF DATA FIGURES (Concluded)

COEFFICIENT SCHEDULE:

(A):

(B):

(C):
(D):
(E):
(F):
(6):
(H):

CAF, CN, CLM vs ALPHA,
CN vs CLM

CY, CYN, CBL vs BETA,
CY vs CYN

CAFAFO, CNAFO, CLMAFO, XAC/L vs MACH
CAFAFO, CLMAFO, XAC/L vs MACH

CYBETA, CBLBET, CYNBET, YAC/L vs MACH
CYBETA, CYNBET, YAC/L vs MACH

CAF, CN, CLM, XAC/L vs MACH

CY, CYN vs BETA
CY vs CYN
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NOMENCLATURE
General
SADSAC
SYMBOL SYMBOL DEFINITION
n speed of sound; m/see, ft/sec
p cP pressure coefficient; (py - Pm)/a
M MACH Moch number; V/a
P pressure; N/m?, psf
Q(NsM) dynemic pressure; 1/2pV°, N/m?, psf
Q(Ps¥)
RN/L RN/L unit Reynolds number; per m, per ft
4 velocity; m/sec, f%/sec
o ALPHA angle of atteck, degrees
B BETA angle of sideslip, degrees
] PSI angle of yaw, degrees
¢ PHI sngle of roll, degrees
P mess density; ke/m3, slugs/ft3
Reference & C.G. Definitions
Ap pase aren; m2, ft2
b BREF wing span or reference span; . 't
Cofle center of gravity
IREF LREF reterence length or wing mcan
¢ aerodynamic chord; m, ft
3 SREY wing area or reference areo; mg, £t
MRP moment rvferenbe point
XMRE moment reference point on X axis
YMRP moment reference point on Y axis
TMREP moment, reterence polnt on 2 axis
SURCRIIY
b base
1 loer)
i ctatlce conditions
t. tobal conditions
™ free ctreom

o
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NOMENCTATURE (Continncd)
Body~Axis System
SADGAC
SYMBOL, SYMRBOIL DEFTNTTION
Cx CN normul-force cocffscient; '.’,9.11"_%:.{93_(_
'k)
o CA axlnl-torce cocfficient; '1xial lorce
qS
Cy cY side-force coefficient; Side foree
qs
Ca, CAB buse-force coefficient; Rase force
aQ
-4,(Pp - Pw)/aS
CAf CAF forebody uxial torce coefficient, Cp -~ CAb
Cy CIM pitching-moment coefficicnt; pitching moment
¢ (lSlREF‘
Cn CYN yawlng-moment ecerficient; M‘."(;ﬂ(‘lﬁ
1y
cy CBL rollinp-moment coet'ficient: EElli:‘_gﬂQﬂL'ﬁ
Stability-Axis Sysiem
c L 1ift coefficicnt; LLft
L qs
Cp ch drag cocfficient; 9rug
a5
c DR base-drag cocfflcient; k_’.?_‘(.l_r’_é
Dy T
\JDL, ChDK forcbody drag coeificient: Cp - (TI,b
Cy oy slde-Loren confticiont: ..’li‘._}.oﬁf_'_
P N
Cpy T plicnimr-moment, coot'Cicionts .;';'.111',‘[.’_”9_"_"_".
i
¢ CILN yaringeenom U conyficiensy Yorihy momer
n b
([ [
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NOMENCLATURE (Continued)
Additions to Standard List
Plot
Symbol  Symbol  Definition
Aj model base area at station i, i=1, ..., 10, in?
Cry Orbiter OMS pod base pressure cvefficient
Cpj Orbiter base pressure coefficient
Cps external tank base pressure coefficient in the
integrated configuration
Crg external tank base pressure coefficient
Cp7 external tank base pressure coefficient
P10 Orbiter balance cavity pressure coefficient
Cp5 external tank balance cavity pressure
coefficient (tank alone)
CAbo CAB-0 Orbiter base axial force coefficient
Cap, CAB-T external tank base axial-force coefficient in the
0ET integrated configuration
CAb CAB-T external tank base axial-force coefficient for
ET tank alone
(Cy)o=0 CNAFO normal-torce coefficient at a=0
(Cp)a=0  CLMAFO pitching-moment coefficient at a=0
(Cng) CNALFA normal-force coefficient slope (-5° < a < 5°)
iy CLMALF pitching-moment coefficient slope (-5° < a « 5°)
XmAC/QR XAC/L aerodynamic center, pitch (-5 < « < 5°)




Symbol

(CAf)u=0

Plot

Symhol

CYBETA

CBLBET

CYNBET

YAC/L

CAFAFO

T TR T R T YT A T TR T T T ey e e e e e

NOMENCLATURE  (Concluded)
Additions to Standard List

Definition

TR OO TR T e w "

side-force coefficient slope (-5° < g - 5°)

rolling-moment coefficient slope (-5° < g - §°)

yawing-moment coefficient slope (-5° < g < 5°)

aerodynamic center, yaw (-5° < g < 5°)

forebody axial force coefficient at a=0

8



CONFIGURATIONS INVESTIGATED

The model for this test was an 0.010-scale representation of the Spae
Shuctle Integrated Configuration (model 52-0T). The model consisted of the
orbiter and external tank. The model was constructed of stainless steel.

There were two configurations tested. The first configuration tested
was the orbiter rigidly attached to the external tank. The second con-

figuration tested was external tank alone. Model componest: testad were:
Og = Byg C7 Ep3 Fg My Ny Nog Rg Vy Wy,
Orbiter
Big = VL70-000139B (1lines) bod:

C; = VL70-00139B (1ines) canopy

E23 = VL70-0001398 (1ines) elevon

Fy = VL70-000139B (lines) Bodyflap

M, = VL70-000139B (1ines) QMS pod

N8 = VL70-000140A (lines) OMS nozzle

Ny, = VL70-000140A (1ines) main engine nozzle
= VL70-000139B and VL70-000095 rudder

V7 = YL70-0001398 (lines) vertical tail

"107 = VL70-0001398 (1ines) wing

External Tank

Ty = VL78-000062B (1ines) external tank
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CONFIGURATIONS INVESTIGATED (Concluded)

AT]6 = YL78-000062B, SK-H-4011; forward Orbiter/ ET attach structure
(when attached to Orbiter)

AT]7 = VL.78-000062B, SK-H-4013; left rear Orbiter/ET attach
structure

AT]8 = YL78-0000628, SK~-H-4073; right rear Orbiter/ET attach
structure

AT]Q = VYL78-000062B, VL72-000140, VL72-000115; forward SRB/ET
attach structure

AT20 = VL78-000062B, VL72-000140, VL72-000115; Aft SRB/ET
attach structure

ATyy = VL78-0000623, forward Orbiten/ﬁT attach structure (tank
alone)

FLS = V 78-000062B, LOX feed 1ine simulated between ET and
Orbiter

FL6 = VL78-000062B pressure line; max cross-sectional area

simulating LH, pressure line and electrical conduit box on
the ET.

FL9 VL78~-000062B umbilical feedline

FR6 VL78-0000628 VL78-000050 cross-members between ET/Orbiter
attach structure

PT]2 VL78-00006¢B 1ightning rod attached to ET

PT]3 = VL78-0000628 ET protuberance simulation of LOX recircula-
tion line and electrical conduit box

W

VL78-0000628 ET protuberance simulation LOX pressure line

1

PT]9 VL78-000062B SRB separation push off pad

1

PT?0 = VYL78-000062B nose cone lines

10



it I e e e

D M

1
H

=
e
-
o

TEST FACILITY DESCRIPTION

The NASA-Ames 3.5-Foot Hypersonic Wind Tunnel is a closed-circuit,
blowdown-type tunnel capable of operating at nominal Mach numbers of 5, 7,
and 10 at pressures to 1800 psia and temperatures to 3400°R for run times
to four minutes. The major components of the facility include a gas storage
system where the test gas is stored at 3000 psi, a storage heater filled
with aluminum-oxide pebbles capable of heating the test gas to 3400°R,
axisymmetric contoured nozzles with exit diameters of 42 inches for gener-
ating the desired Mach number, and a 900,000 ft3 vacuum storage system
which operates to pressures of 0.3 psia. The test section itself is an
open-jet type enclosed within a chamber approximately 12-feet in diameter
and 40-feet in length, arranged transversally to the flow direction.

A model support system is provided that can pitch models through an
angle-of-attack range of -20 to +20 degrees, in a vertical plane, about
a fixed point of rotation on the tunnel centerline. This rotaticn point
is adjustable from 1 to 5 feet from the nozzie exit plane. The model
normally is out of the test stream (strut centerline 37-inches from tunnel
centerline) until the tunnel test conditions are established after which
it is inserted. Insertion time is adjustable to as little as 1/2 second
and models may be inserted at any strut angle.

A high-speed, analog-to-digital data acquisition system is used to
record test data on magnetic tape. The present system is equipped to
measure and record the outputs from 80 transducers in addition to &0

channels of tunnel parameters.

1
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DATA REDUCTION

The aerodynamic force data presented were measured by the Task 1.0-inch

MK XIV strain gage balance and the moment data were transferred tq the ex-

ternal tank centerline at a point 6.501 inches (model scale) aft of the

’ ‘ tank nose.
|

Base pressure axial-force coefficients were calculated for the in-

dividual regions as follows:

1.

20

3.

Orbiter base axial-force coefficient:

C, =-[AC.  +AC, +ACh VS
Ay 1Py 3Py T M107Py,

. _ . 2
where: A] = A] + A2 = 2.64 in
2

Az 3.28 in
Ao = 0.843 in

A3 + A4
2

External tank (when in the integrated configuration)

€, =- [ASC

+AC, +A,C, 1/S
Ab P5 6 P6 7 P7
where: A5 = 1,767 in2
- . 2
A6 = 1.699 in
A, = 5.097 in’
External tank (alone)
C, =-[AL, *+AC, + AL, I/S
Ab 5 P5 6 P6 7 P7
where: A5 = sting cavity - 1.109 in?
Ag - 1.699 in*
A, - 4.097 in?




DATA REDUCTION (Concluded)

" The following reference dimensions were used for data reduction:

Synbol Definition Value (model scale)
| 5 reference area ' 38.736 in’
| XMRP longitudinal moment reference point ‘ 9.79 in

YifRP moment reference point on Y ¢xis 0.00 in

ZMRP moment reference point on Z axis 4.00 in

Iy reference length 12.903 in

The location of the base pressure orifices and their respective areas

are shown in figure 2d.

13
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TABLE 1.
TEST ¢ IA18 IDATE S 4-9-74
TEST CONDITIONS
REYNOLDS NUMBER DYNAMIC PRESSURE  [STAGNATION TEMPERATURE
MACH NUMBER (per umt length) {pounds/sq. inch) (degrees Fahrenhest)
5.3 3.64 x 10° 6.95 740
7.3 3.16 x 10° 3.47 740
10.3 1.74 x 10° 2.303 1540
BALANCE UTILIZED: ____ARQ_]_._Q_-_ith_muq_(,_&W A
CAPACITY. ACCURACY Ao
NE 800 S I
o 400 1b
Al 100 1b
pMo 1600 in-1b e e S
i 250 in-1b
™ 0()0 i"=]b _
COMMENTS

14
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TABLE III. ~ MODEL DIMENSIONAL DATA

MODEL COMPONENT :_EODY - Big

GENERAL DESCRIPTION _FUSELAGE per Rockwell Lines VL70-0001303

SCATE: _0.010

DRAWING NUMBER VL70-0001398
DIMENSIONS FULL SCALE  MODEL SCALE
Length - In. 1290.13 12,9013
Mm.t Width - 1In. —_—b7 b . 2.6716
Max Depth- In. _2hh.s 2.4b4s
Fineness Rotio —h.B217s 4.82175
Area
Max. Cross~Sectional 386,61 =~ 0.0387
Planform
Wetted
Bose

16




TABLE III. - MODEL DIMENSIONAL DATA - Continued.

MODEL COMPCONENT : _CANOFY - Cp

GENERAL DESCRIPTION : __Basic confizuration 3A canopy

_MODET, SCALE: _0.010

DRAWING NUMBER __VL70-000139B

DIMENSIONS - FULL SCALE  MODEL SCALE
Length (X,=433 to X,=570) in.FS 237, 2.370
Max Width
Max Depth

Fineness Ratio

Area

Mox. Cross-Sectional -

Planform

Wetted

Bose

17




TABLE III, - MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT: _ ELEVON - Epq

GENERAL DESCRIPTICH: Configuration 3 per W1O7 Rockwell, Lines

VL70-000139B, data for (1) of (2) sides.

MODEL SCALE: 0.010

DRAWING NUMRER:

VL70-000139R
DIMENSIONS : FULL-SCALE MODEL SCALF.
Area - FPP 205.52 Q.0296
Span (equivalent) - In. _353.34 3 53’3
Inb'd equivalent chat'd - 1In. 114.78 1148
Outb'd equivalent chord - In. _ SS.QQ. Q.550
Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord 0.208 0208

At Outs'd equiv. chord o.kog 0_kao
Sweep Back ‘Angles, degrees '

Leacing Edge - 0.00 _ - 0.0

Trailing Fdge - 1024 -0.24

Hingeline 9.0 2.0
Area Moment (Normal to hinge line) 1548.07 - 0.00155

18




TABLE 111. - MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT : BODY "LAP - Fg

GENERAL DESCRIPTION - _Configuration 3.2 A lightweight arhites hody

flep

o MODFL SCALE: 0,010 MODEL DRAWING NO.: SS-A00062

DRAWING NUMBER VL70-0001398

DIMENSIONS -

Length - In.

Mox Width - In.

Mox Depth

Fin;ness Rotio

Areo
Mox. Cross=Sectional
Planform

Wetted

Base

19

FULL SCALE  MODEL SCALE
8l.70 Q.8470
267. 6 2. 6760
142.519% Q.01425
38.0958 0.00381




TABLE III. - MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT :___OMS - My

GENERAL DESCRIPTION : Orbital maneuvering system pods located on

th orbiter aft fuselage

_MODEL SCALF: 0.010

DRAWING NUMBER _VL70-000139

DIMENSIONS - FULL SCALE  MODEL SCALE
Length - In. 3460 3.460
Max Width - In. 108.0 1.080
Max Depth - In. 113.0 1.113

Fineness Ratio

Areo

Max. Cross-Sectional

Plonform

Wetted

Bose

Centerline of OMS Pods:
WP = 463.9 IN FS: WP = 400 + 63.9 - k63.9
BP = 80.0 IN F.S.
Length: 121h.0 to 1560.0 = 346.0 IN. F.S.
NOTE: M, identicul to M of 2A configuration except intersection
to body.

20




TABLE 11I. - MODEL DIMENSIONAL DATE - Continued.

MODET, COMPONFNT:  MPS NOAZLES -~ Ng

GENERAL DESCRIPITON: Basic OMS Nozzle of Configuration 24 per Rockwell.-—

Lines VL70-008300 and VL70-000089"B".. Intersection of-nozils-

___exit plane and nozzle gg,nsggm,a.j.,,xe_;_.lsm,zs,,lo_;.i..%,
Zo = 507.25 -
MODEL 3CALE: 0.019

DRAVING NUMBER: VL70-008306, VL72-00089"R%, SS-A00002

DIMLNSIONS: FULL SC-IL.ii  MODEL SCALE
MaCH NO.
Length - In.

CGimhal Point to Exit Plane
Throat to Exit Plane

Diameter - In.

zxit £0.00 0,50

Throat N/A N/

Inlet 28.00 0.280
irea - fte

Exit 13-635 02364

Throat

Gimbal Point (Station) - In.
Upper Nozzle

£ 1518.0 15.18
Y +. 88,0  +__0QB88 __
z “h20 T kg
Lower Nnzzles
X
Y
Z -
Null Position - Deg.
Upper-Nozale
Pitch ..15.0.!}9' 50 "m -
Yav (Outbourd) 422007 22017l

21
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TABLE III. ~ MODEL DIMENSIONsL DeTE —~ Continued.
MODEL COMPONENT: MPS NOZZLES - N ol

GENRAL DESCRIPTION: Configuration 1404/B Orbiter MPS Nozzles

PR

MODEL 3SCALE: _0.010

DRAVING NUMBER: _VL70-005030A, VL70 -0001404

DIMLNSIONS: FULL SC-LE MODEL 3CALE
MACH NO.
Length ~ In.
Gimbal Point to Exit Plane 157.0 1.570
Throat Lo Exit Plane 99.2 0.992
Diameter - In.
2xit _91.000 0.910
Throat ;
Inlet
»]
irea - ft°
Exit gg,]ﬁsas 0.00k52
Throat -

Gimbal Point (Station) - In.
Upper Nozzle

A _14ks.0 k4. 450

Y 0 0 _

Z 4430  _Lh.h30
Lower Nnzzles

X 1468.16996 0.00147

X + __53.0000 _0.53 _ _

4 - __342.63988 3426 . __

Null Position - Deg.
Upper Nozzle

Pitch e 160

Yaw SN ¢ Y« . AU
Lover Noszle

Piteh B U LU U L

Yaw

355 age T

22
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TABLE ITT. - MODEL DIMEN.IONAL DATA ~ Continued.

MODEL CO:PONENT: RUPPER - R

p)

GENERAL DESCRIPTICH:

Rudder for vertical stabilizer V,

MODFL_GCALE: - Q.219

DRAWING NUMRER: VL70-000005

DIMENSIONS:

Area - Fte

Span (equivalent) - In.

Inb'd equivalent chord - In.
Outb'd equivalent chord - In.

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord

At Outb'd equiv. chord
Sweep Back Angles, degrees

Leading Edge

Tailing Edge

Hingeline

Area Moment (Norma, to hinge line) FT°

23

FULL-SCALE

—0.400

34.83
_26.25
3483
526.125

MODEL SCALF

0.0100

2.010

_0.916

0.%08

Q.00

o.u00

83
26.25
.‘ul 83’
0.0005.261



TABLE III. ~ MODEL DIMENSION.L DATA - Continued.

MODEL, COMPONENT: VERTICAL - V 7

GENERAL DESCRIPTION: Centrrline vertical tail, double-wedge airfoil

with rounded 1éadig§ edge .

NOTE: Same As V., but with manipulator housing removed.
P4

MODEL 3CALE: 0.010

DRAWING NUMBER: VL70-000139.
DIMENSIONS: FULL S5CALE  MODEL SC:LE
TOTLL DATA
Area (Theo) - Ft2
Planform s g2 = _0.0426—
Span (Theo) - In. 35,72 3157
Aspect Ratio —1.675. 1675———
Rate of Taper . 0.507 _Q.507 .
Taper Ratio _._o.lok _o.4Ok ___
Sweep-Back Angles, Degrees.
Leading Edge __45.000 45.000
Trailing Edge 26.2h9 26,249
0.25 Element Line __h41.130 W.130
Chords:
Root (Theo) WP 268,50 . _2.685 .
Tip (Theo) ¥P 108.47 = 1085
MiC 19981 1.9
Fus. Sta. of .25 MAC 1kB3-50— u,_éﬁ;:
W.P. of .25 MAC —635.522. _H.355——
B.L. of .25 MAaC o0 . 000 _
Airfoil Section
Leading Wedye .ngle - Deg. _10.000 10.909
Trailing Wedge fngle - Deg. 1k4.920 1b.92Q
Leading Edge Rodius 2.0 2.0
Void irea _13.17 0.7 .
Blanketed frea 00 . D00 ...

24
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ORIGINAL PAGE IS
OF POOR QUALITY

YABLE 141, ~ MODEL DIMENSIONAL DATA ~ Continued.

WODEL SOMPTNENT:  WING-W oo

SENERAL DESCRIPTION: Confisuration 3 per Bockwell Lines ¥i70-002130%

NOTE: Same 4s W, eicept cuff, air:oll and incidence iusle.

Y

MODEL SCALI': 2.21C

TIST ND, DWG. NO._VL70-C321398
DIMENSZONS: FULL-SCALE YODEL SCALE
JOTAL_DATA
ree ..neo,) Fe2
2lan®orn . 2690 .00 2.269
Sman [Txeo In, . 92, 61 9, 67
Aspect Ratio D, 00 B
Rase of Taner 1,177 BT
Taper Ratic Q.20) D00
Jdinedral Mcle, cegrees 2.5 PR
Inc cence Ang e, cegrees 0.t Ry
Aerodynanic Tw‘s:. cenrees - 2,000 42,970
Sweep Zack Angles, degrees ‘
~eading fcge b5 o0y 45,000
Traiiing ZToge - 19,7, - )
0.25 Element Line 20 3 %% “j)
Chords:
R(,Oﬁ (Theo) B.PQOQOV 63353 00 “6_,;20'3
Tiv, (The(‘) Befe I YL 13y
f“ \C ).'//l N l‘ "’li‘:
Fus, Sta, of .25 MAC R IR 11 350
W.2, of .2b MAC S RO
B.L. 0of ,25 MAC . —dia 12 BINEY
EXPOSED WTA 2
TTRreA Clazo) - Ft 275209 SLLTE2
%p‘n. {7 .m) in, BP108 RN IRV
Fspect “atio o R
Tapar Ratio Q.08 1 Dl
Chorif
Root BPIC8 S0 by 5.524
Tp]oo_:.:_ PRTIER DR
MAC ¢ 2.0 2,000
Fus, Sta, of .25 MAC 1184, 31 T
W.P. Of .25 MAC 33).0) T
Bele Of .25 MAC Ll 250
Adrecil Section (“ockwell Mod NASA)
XXXX~64
Root ‘% - e 2 ES P

I‘D b £ O-L;: i
‘2‘ Q._L.

wadinn Tana Cufe

Cognte e L ey N
B A A L . 1 2 . J—H‘Mm——.‘_,
RO Te ol ‘p_::' '."us M. :-‘ @ St&
Tadn oo Aa ‘wt n e . - **hm_
LT N . aine LR | \ C 1 N
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TABLE I1IL.- MODEL DIMENSIONAL DATA~ Continued.
MODEL CUMPONENT: EXTERNAL TANK - Tpq

GENERAL DESCRIPTION: External Oxyzen Hydrogen Tank

MODEL SCALE: 0.010
DRAVING NUMBER: VL78-000062, VL72-000131

26

DIMENSIONS: FULL SCALE MODEL SCALE
Lergth ( In.) (Nose @ X, = 328.92) 1846.905 18.469
Max. Width - Dia - In. (@ Xo = 975.675) 333.2 __ 3.3
Major Dia - Im. 3%.2 . 302
Max. Depth: ’
Fineness Ratio 6571 65TL
Area - Ft2

Max. Cross-sectional @ Xo=""75.675 605.53k 0.0605

Major cross-sectional 59k.679 0.0595
Base (based on 330.2 dia) 59k.679 0.0

WP of Tank Centerline (2 ) -In. 400.0 k.00
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TABLE 111, - MODEL DIMENSTONAL DATA - Continued.
MODEL COMPONENT: ATYACH STRUCTURE - ATy¢

GENFRAL DESCRIPTION: Forward orbiter/ET Attach Structure (2 member

Structure)

MODEL SCALE: 0.010

DRAWING NO.: VL78-000062B, SK-H-OLL MODEL DRAWING: SS-AGC117
DIMENSIONS; MEMEER FULL SCALE  MODEL SCALE
#1 %o 394.38 3.94
Yo 0 0
Zo LWR ML LWR ML
X 1131.0 11.310
YT Lo.8 0.468
Zr 561.298 5.613
i2 Xq 394. 38 3.9hh
Y, 0 0
Z,  LWR ML LWR ML
Xp  1131.0 11.310
Yy - 4.8 - 0.468

Zp 561.263 5.613

Diatieter of Members: 5.70 IN. DIA., ¥.S.




TABLE II1. - MODL DIMENSIONAL DATA -~ Continued.
MODEL COMPONENT: ATTACH STRUCTURE - AT]-?

|
} GRIFRAL DESCRIPTION: Left rear orbiter/ET attach structure (2 wember
| .

structure)
MODEL SCALE: 0.010
DRAVING NO.: VL78-000062B, SK-H-4013. MODEL DRAWING: SS-A00117
DIMENSIONS: MEMEER FULL SCALE  MODFT SCALE
# h X, 1317 13.17
L - 96.5 - 0.965
zZ, 267.5 2.675
Xp 2058.0 20.58
g - 125.827 1.258
' 2 515.5 5.155
#2 % 1317.0 13.17
X, - 96.5 - 0.965
Z, 267.5 2.675
Xp 2058.0 20.58
Y, - 125.827 1.298
Zp 515.5 5.155 '
Diamcter of Members: #l 11.5 In. Dia. F.S.
#2 15.5 In. Dia. F.S.

28
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TABLE I01l. - MODEL DIMsRGSIONAL, DATA - Contlnued.

MODEL COMPONENT: ATPTACH STRUCTURE - ATlB

CENERSL DESCRIPTION:  Right rear orbiter/ET attach structure (3 member
structure)

MODEL 8SCALE: 0.010

DRANWTNG NO.:  VL78-000002B, SK-1-4013 MODIL DRAWING: S3-A00117
DIMENSIONS: MeMiskR FULL SCALE MODEL BCALE
il X 1317.00 13.179
Y, + 96.9 +  0.96%
2, 267.5 2.675
)(‘P 1872.0 18.720
YT + 12%.82¢ + 1.2%8
ZT 515.5 5.155
. 72 X, 1317.0 13.170
Yo + 9() . 5 + 0 . 9()5
Z 207.9 2.675
Xop 20%50.0 20.580
YT + 1235 . 89'{ + 1. 2‘)8
2y H15.5 5.159
#3 X, L317.0 13.170
Yo v 4o 0.5kl
2o 19.30 0.193
XIP :'0 58 oo ‘:O . S)&
Yo 2.5 0.025
Zp 507.6 5.070
Diamcter of Mewbers: (1n.) #1 15.5 0.155
#3 h.5 0.04%
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TABLE TII. -~ MODEL DIMEN:IONAL DATA ~ Continued.

gl aatde s

MODEL COMPONENT: ATTACH STRUCTURE - A’I'19

GENERAL DESCRIPTION:  Forward SRB/ET attach structure (2 attach structures -
Left and Right).

A}

MODEL SCALE: 0.010

DRAWING NO.: VL78-0000628, VL72-0001k0, VL72-000115 MODEL DRAVING: SS-A0011l7

DIMENSIONS:  FRONTAL MEMEXR - LEFT FULL SCALE MODHL SCALE
VIEW

Xp
Y5
Zp
Xp 975.675  9.757

. 0N 166.67 + 1.607
Zp +566.5 + 5.665

X3

g

By

Xy 975.615  9.757 :
Y; 166.67 1.667

Ly - 233.5 -~ 2.335

30
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TABLE 11J. -~ MODEL DIMENSIONAL DATA — Continued.

MODEL COMPONENY: ATTACH STRUCTURE- ATn
GENERAL LESCRIPTION: Aft SEB/ET attuch structure (3 member structure)

MODEL SCALE: 0.010

DRAWING NO.: VL78-000062B, VL72-00014G, VL72-000115 MODEL DiwG: SS-A00L17

DIMENSION:: MIMBER FULL SCALE MODEL 3CALE
# Xg 1317.0 13.17
Yy +  51.0 0.570
&y
Zp 457.0 k.570
. #2 Xy 1317.0 13.17
X 2058.0 20.580
#3 Xp 1317.0 13.170
Yy + 57.0 + 0.570
Xip £058.0 20.582
Zep 343.0 3.430
Diameter of Members: -(in.) 6.0 0.062

K}




TABLE II1. - MODEL DIMENSIONAL DATA ~ Concluded.

MODEL COMFONENT: ATTACH STRUCTURE - AT,y

GENERAL DESCRIPTION: Forward orbiter/ET attach structure (2 member
structure) simulating the attacn structure after £T separation.

MODEL SCALE: 0.010

DRAWING NUMBER: VL78-000062B MODEL DRAWING: SS-AO00ll7
DIMENSIONS: MEMBER FULL SCALE MODEL SCALE
#l X 346.00 3.hé0
Y, 0 0
Zo 280.07 2.800
Xp 1131.00 11.310
Yo k6.0 0.460
2y 565.07 5.650
#2 Xo 346.00 3.460
Yo 0 0
z, 280.07 2.800
Xop 1131.00  11.310
7 - 46.00 - 0.460
Zr 2680.07 2.800
Diameters of Mcmbers: (In.) 5.70 0.057
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TABLE 1LI. ~ MODKL DIMENSIONAL DATA - Continued.

MODEL COMPONENT: FLEDLINE -~ FI

GENERAL DESCRIPTION:

MODEL SCALE: 0.010

DRAWING NO.: VL78-000062E,

DIMENSION::

leading edge at:

Trailing edge at:

pJ

MODEL DRAWING:

Dia. ~ Inches.
X

Yp

LOX Feed line simulated between KT and Orbiter.

Centerline of LOX Feedline located radially at B = 23%4!

33

S8-A00LLT
FULL SCALE MODEL SCALE
1033.3 10.333
70.0 0.700
1033.3 10.333
- 70.0 - '0.700
20T7TL.50 20.715%
T70.00 0.700
18.80 0.188
2071.50 20.715
+ 70.00 + 0 700
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TABLE III. - MOUEL DIMEN IONAL DATA - Continued. |
MODEL CCMPONENY: PRESSURSE LINE - Flg
GENNRAL DESCRIPTION: Max. cross-sectional area simulating LHy pressure

line and electrical conduit box between ET and Orbiter.

MODEL SCALE: 0.010

DRAVING NO.: VL78-000052B _ MODEL DRAWING NO.: SS-A00117
DIMENSIONS! FULL SCALE MODEL SCALE
Leading edge "t: X 1127.1 11.271

Yo | 110.3 1.103
Trailing edge at: Xy 2062.1 20.621
Yop 110.3 1.103

Centerline of LHE pressure line located radially at § = 33°'+5'

34




TABLE 1I1. - MODEL DIMENSIOMAL DATA - Continued,

MODFEL. COMPONENT : __Li» UMBILICAIL FELDLINE - FLgr —_
GENERAL DESCRIPTION LI, Usbilienl Feedldae with an electrical guick

£

disconpect hox betyeen the Orbhiter and ET

MOLEL SCALE: _Q.,010

DRAWING NUMBER VL78-0000K238

DIMENSIONS FULL SCALE  MODEL SCALE
Centerline at X; 2071.5 20,108
Max Width 32 9.312
Mox Depth 37.5 Q,375
Diameter 17,0 0.110
Areo

Mox. Cross-Sectional

Plonform

Wetted

Base

Ty o o T . ¥ b MM CaRiass) S aalell oy i il R ,,—WT'H
I




TABLE III. - MODEL DIMENSIONAL DATA — Continued.
MODEL COMPONENT: FAIRING -~ Fig

DEZCRIPTION: Cross mewber between aft ET/orbiter attach structures

MODEL SCALE: 0.010

DRAVING NO.: VL78-000062B, VL78-000050 MCDEL DRAWING: SS-A00117

DIMENSIONS: FULL SCALE MODEL SC4LE
Leading edge at Xop 2035.50 20.355
Length 15.00 0.1%
Width 193.0 1.930

6




TABLE 111, - MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT: KT PROTUBERANCE -~ PPip

GENESAL DHSCRIPTION: Lighining rod attached to ET nose.

MODKEL SCALE., 0.010

DRAVWING NO.: VL78-000068B

MODEL, SCALE

DIMERSIONS: FULL SCALE
Length 30.90
Diameter - In. 3.20

37
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|
TABLE III. ~ MODEL DIMENSIONAL DATA - Continued.
MODEL, COMPONENT: ET PROTUBERANCE - P1'13

GENERAL DESCRIPTION: Maximum cross-sectiomal area simulating 10X recirculation
line and electrical condult box on planform view of external tank, '1'20-

MODEL SCALE: 0.010

DRAWING NO.: VL78-000062B - MODEL DRAWING: SS-£001l17
DIMENSIONS: FULL SCALE MODFL SCALE
Leading edge at: Xp 1208.3 12.083

' Yo +95.0 + 0.950

Xop 1208.3 12.083

Y, - 95.0 - 0.950

Trailing edge at: X 2060.5 20.6905
YT + 95.0 | + 0.950

X 2060.5 20.605

Yy - 95.0 - 0.95

Centerline of LOX recirculation line located radislly at @ = 33°45'.

8




TABLE I1I. - MODEL DIMENSIONAL DATA - Continued.

MODEY, COMPONENT: BT PROTUBERANCE - PTI.‘&

GFNERAL DESCRIPTION: LOX pressure line on Tank T20

MODEL SCALE: 0.010

DRAWING NO.: VL78-000062B MODEL DRAWING:
DIMENSIONS: | FULL SCALE MODEL SCALE
leading edge at: Xp 355.90 3.559
Yo, 6.0 0.06
Trailing edge at: Xp 2060.5 20.605
Yp + 87.0 + 0.870

Centerlinc of LOX pressure line located radially at ¢ = 23%4 ¢,

F'm

39
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TABLE 11J. - MODEL DIMEN:SIONAL DATA ~ Continued.

MCODEL CCMFONENT: SRB SEPARATION FUSH-OFF PAD - P‘1‘19

GENERAL DESCRIPTION: Forward FT/SRB Separation pads (push-off pads)

MODEL SCALE: 0.010

DRAWING NO.: VL78-000062B MODEL DRAWINC: SS-£00117
DIMENSIONS: MEMBER FULL SCALE MODEL SCALE
f Xp 450.0 k.50
Yp 975.60 9.756
Zp 166.50 1.665
#2 Xp 450.00 L.500
Yop | - 975.60 9.756

Z, 166.50 1.665

40
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TABLE I11. - MODEL DIMENSIONAL DATA - Continued.

i WODEL COMPONENT - NOSE CONE LINES - PPag
GENERAL DESCRIPTION - __Maxtaum cross-sectional area simulatipg the .
LOX pressure line and electrical conduit on top of external tank
—(T,9).nose cone area.
~MODEL 3CALE. 0,010
DRAWING NUMBER VL78-0000628
DIMENSIONS | FULL SCALE  MODEL SCALE
Leading Edge at: Xp 360.92 2 £nG
YT 3!+ 'o 00‘3!"0
Trailing Edge at: Xp 955.1 9.551
I —336.5 3.365
Arec

Max. Cross~Sectional

Plaenform

Wetted

Base

Centerline of lines located radially at § = 3345

41
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APPENDIX
TABULATED SOURCE DATA

Tabulations of plotted data are available on request
from Data Management Services.

S e



N

hird

baat st

vIGG6° 12G6G" =
So¥G6°-  27600°
26E66°-  BSET.
GE€GG°~  £6200°
£1266°~  28160°
§2€65°-  §6€G0°
o6¥56°-  0£9G6°
SGYoG -~  ¥SSGG°
S0Gy‘-  E9L0G°
s€vaG -  22800°
8v6G°-  €£605°
$266G° -  92110°
82s0a°~  262i6°
62565~  16E36°
¥i905°-  GS¥1G°
D NAD

2ionG =  MPGOG -
$6812°-  80621°
SPO6I°-  SC8IT°
£€0066°~  22321°
9LPSG -  §6421°
§2610°-  ugl”
19906~ 19201°
€69G0° 69671
v2916° (71 9%
24682G° 144225
v9L£0° Ivaet
[:14{1r} 18281°
£9890° 90561°
66585° 685G2°
46v66° gLl
KD avnd

6G°'e /06°S~ = TWAEINI

GGGSG* - 0L00G° -
408056~ 2803G°
§680G°~ 18800°
205G TL2U0*
66vGL"-  28200°
9266G°~  L860G°
82866° - £6666°
2€$06° - eVGI0”
$2806° - K134
8.80G°-  94liG*
838C6° ~ ¥i216°
¥8506° - [ dry
69¢0G'~  $6E106°
2180G" - 17341
98606~ £eric:
"W NAD

0L65°-  LE900°-
86862~  vOsel”
8169:°-  €£621°
8l.gi- 9962V
1igest-  Gve2l’
8EVEG - 2OEET”
€9515°=  EESED”
iG0s° 65271
89916° 2i6¥:°
9¥CEG” 86563
2GYG° 02£93°
98290° 26823°
L9Ge0° 083
02965° 08561
12111 932i2°
WD avd

G6°'S /G6°S- = WAMZINI

GGo*
GGG” = ¥300N¥  GUG*

ViVG J[¥L3hvivd
C §¢ 833 1R ) (10GS3¥

1 39ve

NOAS G

vis8

GE'6G° 26G20° 69660°
861G°-  9€489° 65416°~
878.5°-  22L8° 682106°~
L1936°-  Gv96C” 20816° -
12816°-  92E92° $3616°~
66026°-  be2vl” 03636 -
G2veG -  I9GGI° $6120°~
28506°-  FLLSG° 95226°~
628~  $E51G° 2652G° -
GOOEO -  G§61G°~  12936°~
6S1E6G°~  ¥PISG -  §492G°-
§29e0°-  GS§G1°-  1£620°-
28850°-  PiSSI°-  OSGEG -
§¥0E0°~  60g6l°-  S€620°-
69G¥G' -  BIGKR2° - ¥3IEG"-
D N visg

MGGV M2 =Wy G/

88055° 2322¢* PEVG0*
2L0vh - vh8vL” 16689G° -
vS2EG-  V6I6S° o¥80° -
23 TORS 172 N £Gves° -
vS0eEG - hle2* 6226G'~
16225°~  §6SS1° 8EoVG ~
vE82G - 91601° 612806° -
SGOEG" - WeeG” L6¥90°~
Clee6 -  0883G° 0569G° -
GvSEG'-  92820°~  S2vEL°-
264£6°~  96%.G°-  21280°-
4S6€6°-  €2221°-  GSGSG°-
CEOPG - S22t~ ¥E0A0°-
$66CG'-  96112°-  GFSSG'~
BO¥G- 6292~ 29656~
D N vi3g

INGIGV 92 - NN G /0
42 N1 GCGO°GoY

A N} GUGG°
21X "Nl GGGO° 646

WYL ¢ M3L1GC - 161 §°¢ J4v = OIv]

NGl
45682 g2t e
£62°92 Geg e
8ir 62 (19
82°61 Gee
061 G L2E
2iG°9 Gt e
Ge6°s G2t e
1N 6eee
£16°% G2E°L
$26°- Gt e
evi‘e- geg"e
¥6C° 9~ GeE e
0§2°9- Geg"e
By g- 62ge
YHIY HOW
O NNy
Ialavd
G2 e 682°¢
60582 662°§
818°Ge 682°5
e67°6% 682°¢
622°61 662°¢
266°8 682°S
G869 682°%
166°¢ 682°¢
Go6°1 682°¢
$91°- 682°¢
L{ 662°%
685 - 662°%
81y 9~ 682°¢
w98~ 682°¢
Vid Y Hve
‘O Y
6o’ s 3738
s N ‘Nl GOGR G621 = SG¥E
T dlnA ‘Ni G6GETORE = GW?
s diX L4808 GUGG'GEET = G
¥iVQ INGUIIY

(SIVD) 161 £°C kv = VAVG 3D¥0§ GILvwevl

$4 ¥¥k 2G 31vQ




666"

66G*

= ANy 666y

99656 -
449566
86005 -
695G6*
LG5
G
£8G:G°
§E686G°
$G550°
$G16G°
W0

565°

A jurey
6££91°
86657
299¢:°
§925.°
$Gov1-
RS’
Lt
18201
tegete

49

- §30G
9SGy
vE2iGy
$89G0°y
13966 v
SYGGG Y
£2666°¢
vEL66°¢
43266°¢
22686°¢

VHd W

GGGG* -
L50€G° -
09526° -
G6436° -
£666C° -
66165’ -
2E50G°
G5€16°
v2226°
$$GE0°
R:

65806 ° 9925° -
1 i 2Le22°~
ansg: 94691 -
y25€C° L6635 -
¥:635° 1$466°~
6v205° £66G6° -
8S€:5°-  £82%G°
6£0EG° -  P2166°
460SG°-  Gvesi”
§1646°-  #rgge-
N L

- 28G65°

6965C°
G2iss*
£569G°
[ 14197y
661€G°
2r3EG’
1.8€G°
826€5°
ye2vGe

N

06°S  /66°S- = TWAMGINL JNGIGYSS  8I°C = /NN 6 /5

YiYG J[ULINYYVY
O 8¢ @a 120 (20653M)

22550
Y066~

6aG* -
§L55°~
62665 -
82265° =

¥6265° -
28LCL° -
6S€0GG° -
289G6° -
21855° -
92865 -
§0966° -
2566~
@

GGe*
= BCUW  666°

= N33
S YHdW
9LG0G° - 20566° -
§9660° §4GG2° -
16366 £L6€1°-
SO0U5" 9664G° -
SY0C6° G5 -
S8505° -
45265°
SELlG’
SEVGS 298 3G°
eV6e” $i830°
26865° 0SveEG”
£0806° €266
2261G° el
663G 822L0°
Seiin” 1€165°
NA N
G66°s /GG'S-
= NOA3 G
= Visg

VEVG JINLGHYYYVY

¢ 8 655 82) (166%53Y)

2

39vd

66vG5° -
48062%°
L H

LOF 0 b
2012
7682
SR
42893
16577°
SGVes”
C1e93°
9e€23°
et
88661°
662i2°

aw

= WANGING

42 *NI GGSG* GGy
LA NI 56G5°
IX NI GGG 626

INVL ¢ 54680 - 161 S°C 24V - Qlv]
$9205° £6625° €5106°
LE€06°~  SGEES* LG5 -
E9900°~  goE6Y” £6S0s"~
28906~ 4008€° SEEL0" -
£9650°-  s€622° SvEG -
€216°- 6l 18265 -
LE30T= WTIED” §2805° -
$i8i0°- 8 ey 66015° -
49826°- £4065° £9435° -
€0226°-  6186G°-  ££635°~
§6VEG'~  662:G°~  8LEC -
16085°- - 8925 -
€85°G°~  Li661°~  $3626°-
9¢8%6°~ 95997~ 19626°~
2496v0°-  26032°-  §GI€O -

Ly L] visg -
UBIGYY 261 =N G /5
&2 °N} GGGG GGy

44 NI 6GG6°
IX °N} GGGG"6L6

WYL ¢ MILIGH - 161 §°¢ v - 9I¥]

INFICY¥

e 162°¢

Gi8°s i62°%

eyt i62°¢

$96°% i62°¢

0£G° 162°5

316° -~ H T

£8°¢- 62°%

2£0°%~ 162°¢

11 7AF28 i62°¢

vise o] ]

‘ON NI

L0 {re = 3w
s d¥Z NI GGGE°G62T = S5M¢
= di¥Wi ‘Nl 0GGEG62T = G
= dHRX L3°0% 0GGGGEeZ = GiS
YEYG INEGY

GGV

192762 162°G;

119712 662753

5102 062°G3

5°s1 G62°¢1

€€6°6 662°6%

6562 $62°G3

1r8's 662°G:

VS 662°G:

1383 G62°6:

821°- 362°63

2622~ 562°G3

j4n At G62°03

692°9- G62°G1

o~ G62°0%

Yiid ¥ Haw

‘ON NOY

GolG° T 3e
s o2 ‘Nl GGOC°GE2T = GAQ
S dis ‘Nl GGGR G621 = LG¥
s X ‘84708 GGGG'GEE2 = GiS
ViVE 3XMINaN
¢ WK ¢

(BIVD) 161 £°€ J¥v - viva 2508 GasvNevs

I




6636~  26LGG*~  48506° 48266°-  §58GH° §5GeG -  €riGG° iNaIGvin

2295G° 131 £4666'€ 48226~  £218G° L0981°~  €6#EG’ ¥28°s ge2°gt
PREGE* st 10666°C  8202G°-  244€G° Worlt- €4826° 236°§ 162°61
£52:5° €8061° 86966°C  SAEI0°-  8622G° - L££60°-  GOP2G° 626°€ ce2°Gt
8L976° 2068010 962€5°¢  &s200°- 011G L8366~ 526157 ¥$6°2 662 6!
€26°5° vsLvl” €VG66'€  28i6G°-  26106° vL0iG*-  22¢€i6° a6° G62°01
6L525" 127340 96086°€  L3€6G° 28905~  82.20° §850G° Gi6°3~ G62°Gt
sTVig” 2i81° $6666°¢ 16666° 29416 6L696° £oLIG: 260°¢- G62°61
7916° st 26¢686°¢  98€IG° §892G°~  12801" 62616° €96°6~ 662°G1
68655° 66£91° 69666°€  €5616° TIvG - 26€6T° €s126° 908°4~ ce2'G1

ND v Vel D N D o) viza Howm

GO'¢ /0G°%= = TVAMGINI INIIGV¥ 691 = N¥ G /G ‘ON N

GY0GG'-  VEGOG” 086GG° 6205~  €€906° et~ 66IG6° I3IGvs
iy e€vi9y” $SS66°€  611€G°~  #80S0° §veie - NG’ 664°2 Gt e
48SG5° 68191 eIre6°C  ¥8225°-  LVEVG® 29961~ €586 996°6 Gee s
11104 2iest” LV966°¢ 1IS10°~  26420° @20~  €SGEC” 626°¢ 6L
[hedriy 205961 PGv66°t 11800~  €EVIp” 96€SG°~ 668" 986°1 Geee
89616° 20961° ¥6266°¢  8GICG~-  6YIGG° L806°~  90226° $G6G*- Gg e
8s¥ig” 9GSy’ 29266°¢ 12060° 66600~  824€0° 89€2G° 296° 3~ Gt e
£4623G° 65951° S€L66°€  2961G’ §Gee6° -  §206G° 241226° 189°€~ et e
2€466° 866s1° 10686°€  6821G° SGLEG =  VPGET” ¥20£G° 668°6~ Get e
86860 ° geist” 81986°¢  8(s2H° 420~ %081 94286° GéL"L- wt'e
ND E1 0 VHd Y @ N ) N vi3g oW

608 /0G'S~ = WAMIIN] UQIGY® G2 s WY G /6 ‘CN Y

60IG* = 38
1Z °NI GGGGGGY = dM¥&Z NI GGGR°G62T = GG
r vy = NOAI TG 44 NI GGGG° = JdiA ‘Nl GGOE°GRT = La¥T
GGG* = BAY  G6C'Y 2 VHdY . 4X °N[ GGGG°626 = dimi  °14°08 GGGG'GEsET c £3¥€
Yi¥G Ji3A3hVYYY VAVD IN3N323N ,
¢ §¢ 633 121 (366S3Y) WYL + ¥LIGW - 161 §°C JAv - elv] !
£ 39vd (BIVD 161 $°¢ ¥V - viVG 3208 G3LvInev: $¢ ¥vk 86 34VQ




Iif

§9G0G°~  96G6G* 66666° GEEGG* ~ 94956 4882G°-  9216G° pLEHA L ]
¥6626° 9€623° 6£19G°- 09686~  ¢ipgg 66212°~  p2cvG'- 098¢ 662°¢1
625° §I641° G68SG°-  (9225°~ 1650G° 85851°~  20196°-  6g6°§ 662°01

948256° 16893” 06466°~ ¥8535° - 296E5° L6861~ 223050~ i£6°¢ 662°G3

9$626° o99ST° €9666°~  £686G° - $8510° 81656~  SE5tG°- §66°1 06261

SGYEG* 9.€91° 72296°~  £6165°-  22656° Y616 - $2ESL "~ 845° - G62°63

201€6* 254938 $8296°-  92¢G5* 91866°~  L¥igG’ 92656° - £96° 3~ 062°61 ’
SEvEG. ¥2/81" 66850°-  2v61G° $0E2G°~  2868G" 1€956° - £66°¢~ G62'G3

8S$1€6° vedzt” £209G°- 20936 $GLEG" - 8.821" 16266°-  48£6°5- G62°Gé
2L186° evesi” 200~ 21226° L0266~ gLl 44 T 616°¢- i62°Gt
L] an YHIY K NAO D NG vi3g Hw

G55 /06°S- = WAMIINT INGIGYY €&2°F s 5/ N N

GEG06°-  €6GGG°=-  S21GH° IE66°-  2veG6° §6526°~  61156° IGISve
28§20° €6281° YiveG -  §02e5°-  £oluG” €S0€2° -  GGING'- 858°¢ Geg e

£6825° 66223° vLE65°-  2€92G°~ $IS0° SElLT - LEvvG'-  ofé°s 528°¢
232¢€6° GieLls %v6L" - Wwelg - 09ECh” GI9it° - 18686~ 6£6°E Geg°e
Geeeo” (6691 -L860°-  €G6GG" - 86436° 90596 - 88e5G "~ £86°1 -3
259€5° ¥2643° 6886G°-  4636G°-  682GG° 26115° - W86 - 26° G2ee
189EG" 62623 €8iGi°-  PI905° 60GIG"~  gug0’ $6655° - ri6°i- G2E'e

£EVEC” QL4310 S8LGi-  9263G° 248925°~ 9198’ €365G° - 68°€- Geg e
62€€6° 26581° GE8GI -  0£830° GIvvG - evivy: ¥L65G° - 22675~ G2 e
68626° €0961° G- £082G KRG~ 26861° Gl9sG -  gg8°s- G2ee

w1 avd YH Y 1) N LS N vise HWH

60°S /0G°S~ = WAGEINT U3IGv 192 = Wy G/ ‘CN Ny
O£536°=  083GG°-  9200G° GIv0G°-  2v606° 006625°-  22165° I3V

ovees 91¢8:° V8T~ GUSEG~ sgbgce €Sgve -  £o2HG'- 058°¢ 162°%
622¢5° Gogel” €387~ 69%25°-  §6i95° LLCU TR ~ 1 {3 282°% i62°¢
£$5€5° 480 LEG61°~  $860G°~ 88625* P658G°-  G66sL - 0e6° 1 162°¢
13170 £2:91° 6ss6l°-  eviGG'-  (920G° €680G°~  GSEOG”- GiG*- i€2's
£869G° 221" 85i062°-  2956G° 9Ivi6°-  £IveGe 6685G°- 968y i62°g
2209G" (372 % 246862°~  28£16° GVEEG*~ 68051 €899G°~ g6 ‘g~ 162°s
&28e5° 9981 21912°-  ¢v22g* 68066 -  £2291° 8€€9G°~ €85~ 162°¢ ;
$£9€G° 16661° ¥5222°-  £90EG* 91226°~  g2922° §969G° - ricce- ({241 i
KD a0 Vha W @® NOD Iy L} V436 HOom i
G6°S /GG'S~ = WAWIIN] INGIGY® g5t = ™Y GG ‘N Ny
6olg* s 3§ _
12 °NI GGGG°G6Y = oz ‘Nl GGOE°G6T = s3dg
rsing = NGAST 44 NI GueG* T diA ‘Ml GGGE G627 = LGk
= &S 666 S YN AX °NI G566°6.6 = duNX ‘44008 GGGG-Ge82 = sane
: VAVG DI¥A3NVYYd VYG IN3¥IN
{ $2683412) (€6GS3W WYL ¢ 3LIGW - 161 §°¢ Jdv - 8iv]

: ’ 3¢ €OIVI) 161 §°€ J¥v - VIVG 340§ G3ivingvy £4 ¥vi 8G 3IvG o




. e

$2606° -
§20S6°
iS85
§LL85°
8€382°
25335’
86630°
28380
223685°
bAoA
N

e

G950
£533¢°
68ESo°
$9¥S5°
(P
$LEST°
gbESG”
20%55°
8538¢°
16050°
W

2€6C35°-
§3289°
A
2vEss”
€56S3°
8EGLS”
9€9eo°
§§35°
134 ¥1r
16Gi6”
(]

660"

rrry = M3CoNE  GEGv-

260667 = 64060°

9G661°
8616:°
9¥i61°
20481°
$0L81°
ove8l”

glie
2856%°
s6e6e°

Eip)

8L601°0-
G651 ¥~
et -
152410 od
66811°¢~
1318 A

cremie
0. oo @

1AM
15921°¢-
VHdY

¥825G° -
eved° -
$iG2G°~-
2567~
+6050° -
8826G° -
§2256°

GG'S /60°S- = WANIN]

0e6as°-  (6000°

6€602°
86602°
9296%°
6€161°
2v6:°
60463°
Syg6t"
sg22”

Eix

S6E81° Y-
9ELGL V-
€8s8T v~
GoroL Y-
ety
66381 ¥~
LiE61 9~
6£261° 9~
96561° v~
YHIW

§L£60° -
SIvED"-
62520°~
31430~
§2€0s -
6vi00°~
1121008
22210’
66610°
92220°
w0

G6°S /60'S- = WVAWINI

SSCCH™ - 2840G6°
2502’ 68vLC V-
vEGL2’ e8rLE b~
89veV” €87LE° V-
6Li6s” 462L8° 0~
L1883 GuLLE Y-
245261° 6218E° V-
§9661° 1788¢€° b~
2902° §526E Y-
§s9i2” o A
4 Vhd W
G66°S /GGS-
= NOA TG
= VHdW

ViYG JIXISKYYVd

( ¢ 833 821 (GOSak)

& ol L]

Sv¥0G° -
£66€0°~
£6625° -
§2616°~
§00° -
+8100° =
9€965°
Vil
PL820°
£0E€0°
o

= WAMIIN]L

£48¢549°
€6695°
GY0S5°
HO9EG"
89626°
133700
86656 °~
228207~
€605
8risG -
NRD

23Iv¥

£9650°
£2265°
2E08G*
9GkG”
(1374
28700°
§69°6°~
69v€0°~
ELVS0" -
GLve0° -
NO)

WGV

Pr2girh
4%263°
[{472ry
(17
10525°
PPESG”
[T
9L.£G°~
+$619G°~
9648G° -
N

INIIGVID

c€re3G° -
sgeie’-
EL T
£€993i°~
§099G° -
2£4106°-
$90E5°
13545°
2821
96$81°
D

SGIG6"°
62til -
66217~
12621°-
682¢1°~
S6EEI "~
SiGEL -
et~
2083
coret -
o

't =N O/

62620°~
929%2° -~
L4413
¥892i°-
64995° -
9E95G° -
£68vG°
1eLot”
et
96812°
[

25G66°

26el-
wevi'-
G2y~
(721 Ay
Fir-D Aoy
ey~
110 A
Goovi‘~
1+ 4

N

92 = WY G /G

Lv260° -

¥62i6°~
6v605° -
29056°
6Go11°
16921°
96s¥2°
LS

866G0°

66103~
8Gev1’~
6€281° -
T2 1 3
vovel -
69361°~
iveei-
8686s1° -
2€0698° -

N

gi'e =W 6 /0

4Z NI 0GGG GGy
1A NI GGGG°
IX N GGG 646

WYL ¢ MILIGUO - T61 §°C DV - QIVI

NG IGYiD .
e18°e 662°G3
£96°S G62°61
9¥6°¢€ 662°01
896°2 662°G3
(4] 662°6t
95671~ 662°'G1
G68°€- ge2 ot
209°6- £62°61
69872~ 662°G%
vi3g8 HW
‘ON N
INZIGVED
864°L 6Ee
£:6°% gL L
€26t G2ee
2686°%1 G2g°e
2i6°~ [ '
26’1~ g€
688° €~ g2ge
G36°9~ ges e
g e~ 6L
vizg o
O Y
NG IOV
£€£9°¢ 162°¢
864°% 162°6
£09°¢ 162°¢
9561 162°6
9G6* 162°¢
£69° i~ 162°s
48L°%~ 162°%
16278~ 162°¢
269°¢- 162°%
vi3e 0w
ON N
(N = 373e m
= olNl *Nl GGGS G621 = S3¥6 :
s diwA *KI GGGE'GERT = S3UT
= S ‘Ls°DS OGELGE8Z = ¥
ViVE 3INGUIL3Y
£2 WYN 8G 3L¥0

(8IV]) 161 §°€ Dby - VAYG 30U00S GaLvNEWL

‘
'



$3663° £666G°~  88GGG°~  SEGGG°- 891167 8:666°~  INSIGVM
Pricuo €140 $7.685° 966G - 65960° eceige- 8178 €82°¢
8i650° 2835G° 28565° 99656°-  LE490° 1£216°- #9019 662°¢

£2306°-  69450° 6G050° v9855°~-  67ed0° go2in - 4817Y 6682°¢
26665°-  21806° £63165° 6e06°-  £2636° oetio- 88172 662°%
89546° - 1U666° $626G° w6856t~ 266" - 8%SIGt- WD’ 682°%

858645~ 18405° 8926G° §2.66°- 626207~ - &ligc- €62~ 682°¢
: STI66°-  G99G0° 43566° SSSuG -  9:260°-  466GG°~  220°F- 682°¢
220GT° 3660~ vSOIG° 14865° $606 -  62616°-  £901G°- 62079~ 662°¢
¥i053° §93G0° - relo’ gs860° auy5g- G263t~ 6IGIGT- 26178 682°%
6i5as” §9165°-  (¥8I0° 130 9ig66°-  GB2Yi‘-  e9Gic*-  61°Gi- 682’
§3050° 12265°-  pOVED’ grilt 9IvCG -  £€622°-  9201G°-  2EL°vi-  6Q2°C
PROGG” 242 LE630° ey’ GLIGG'=  BL08€°~  <68GO°~ 16v°62- 66276
ity teges-  GYEGT° 96281° (irroy gccav - 200667~ 62902~ 66828
$£166° 6IrG6"- 201’ 91T £3500° 92229°-  €8EGG'~  €IGE- 682§

L) NO KD ) 3] 0 visa VW oW
06°6 /66°S- = WAMIMI DGIGVD I = MY G/0 CONNW
6GiGT =3
17 'NI OGGG'GGY = oZ NI GGOE'062: = aSM
gis = NOASE IANI GGG = oieA NI GGGE'0S2E = 0
CeraE < R M X NI 066G'66 = oM “L4'0S GOGO0602 = G
ViVG JINIINVEVd vivg 3NTACY
( se @Rl QRS WL - 161 §°€ QY - GIVI
gasig  6eggh  OS66G'  GGGOG*  OGGGGT  GOGOG  GGOSCT MGV
Gizaar 2205~ GGEW- 20923 eVGG'  WEeEIT)  92ecet  IG6TeE 0L
toica  Seigot-  veSse'-  €9€2ic  296GG'  OveEe"  #6ICc-  Ei2'EE G2EL
toigos  lelgg'-  sseedre g2l 0ot s LG ClUee G2
vioeo  B0GG'-  6Ss4it-  eOI 180667~ OEGust  g2i05°-  IEErs2 G4
GeUco-  BEGGG'  296G'- 69611t @e6OGT-  WEleCT  8E00GT  isER G2
63605°-  66GGG"  ¥8IS0’-  ieT- LT 66G-  METET G
w NO ND 40 0 0 V38 v ow ”
G6°6 /GG'S- = WAXUNI DGIGVA  66°2 = VMY G /T NN .
66i6T = 3Was
AZ NI GOGO'6GY = o2 NI GGOETGRT = s3W
geor = MOAIT IAN GGGG" % <A KL GGOR°GRRT = AN
gog: = MSGOME  GGo0 ¢ vide IX ‘NI G6G'6L6 = ¥ "Le'OF GGGO0M2 = QN
ViYG JEBISNVYVA YIYG 3NGRGY
. (663333 ) (500 WYL + BLIGW - 161 §°€ Y - 81Vl
@YD) 161 §°€ DUV - VAVG 3U006 GIAVWGNL Se Uve 85 2ivG

S 8y




(

§£ 633 122

39¥a

ACLT- BTl

§.4505° - P
iuialen fACTT 137390
33005° 26050° - osse”
oy Hdracy L:509°
¥CoG° 03656° - LE€56-
[ Airivaly €5565 - L£296
[ ineny Crla”
[t Crisro
[ 3{nne 292r°
9.00G° 8850°
£2086° £1225°
S$Y0CT" 242656°
[ 1xceia 8
G8vaa" (oLsi-
o) ND
668 /0G°e-
60005 - Boring Vs065°

WESET- eI EWGGT
0033'- 22LI'-  €LGG

P
LRV

€005~ £20

t

r

05

t- 608000

W35G~ CROODS~  §94L0°
£3850° 8500 -  VIGHO*
WC0UsT- 8L SYFGL°
ey SEO0G - 8GYCG°
Giags” 5505 - 4PS05°
335C5° 26GE3-  88460°
g $GIGo° - §8310°

Wi Gvaog -  €6435°

GRCuG” §8206°=  8¥8S5°
£9035° ¥G6G6° - 1341
953" 6L46G°-  629%1°

L2

VWG Dbianvuvd
€36653M)

NAD L]

GG°s  /00°%-

NOA3 S
visg

SI05°-
i0486°
35480°
1£580°
65565°
£6568G°
£5986°

u
SR
M S
37.66°
.nﬁ..\..‘n.
F18044
or g
9 T

. -

A

= WAWGING

9260G° -
EEeen’
S9E65*
$3€65°
§226G°
€£6£60°
Giveo:
Ciges’
L2260G°
€L003°
oG
26611°
VSEET”
gsesi’
29943
a2

o5
u

= TWANGIN]

§2650° (8

S€205 - 96260
#9806'- YIS0
39860 - 299€0
G800 - 20Li0
€6iCS°-  $6I00
24iah - 12636
$0200 = 926E0
82€056°=  $BSSO
22166~  ivG6G
o065° Us61l
§6305°~ 28663
1€266° 2822¢
i5216° 134444
9£91E" 65v6%

* £i666°-
¢ 22166~
© 2966 -
© GLlGG-
© ElGG -
- $5GG6"-
- Y5606~
- 20566°-
‘. $2166°-
- G655
- EE6UG"-
- v5256°-
- ¥5256°-
‘- 966G~
- 906~

Ly N vi3g

DEIGv 191 = WM G

€E006°- 26010
G¥256°- 62680
62105°~ L1880
£8265°~ G1LE0
23265°~ 48910
26265°- 94800
0S105° - 28420
€S0600° §6250
1005 - 59646
$§GG9° 9409
$2160° evetl

. 1€655° =
* 98266° -
’ $9105° -
* GSE05° ~
* §2.260° -
‘- 8ECuo°-
te 40255~
‘- 9IGG6° -
‘- 6RIGGC-
A >t
‘- 22006°-

6££65° Gesie - 23667~
98s60" BOSYE -  98GEG°
€911C"° vV -  622G5°
86915° Li€19 - 20200°
A N ¥i3a

INGIGY®  §2°f = WNE G /G

42 °Ni CGUG G5Y
44 N1 GOSG*

ix

WYL - @61 §°¢

‘NI 006G 626

Ry - 9

INGECYMS
1ed'e
G26°¢
G26°¢
§66° %
90l -
181°2-
[958 Ad
482°9~
€29~
Si2°ai-
€GL YL~
£v2 Ge-
66E° 92~
£26° 2~
Y ¥

*ON NOY

GG
8€6°¢
¥96°S
£46°¢
946°%
$60°~
2€i2-
831 ¥~
(62°9-
¥62°6~
92€°0i~
§6L°Fi-
€6¥ G2~
Gv9°r2-
$43°0¢-
Vid Y

‘ON MY
di¥NZ

dinA
dihx

£62°Gi
562°G1
662°G1
G62°01
¢62°61
G62°6%
062 6i
062°61
G62°G1
662°61
G62°6i
662°G?
662Gt
682°6¢
oW

o
‘Nl GGGEUGeRT
‘1 GGOE°G6RT
*14°0% GGGGGERZ

¥AVD INQE3s3Y

(BIVI) 161 $°C J¥v - VIVG DUNCS Giivingvl

b3l 1
it
g
Fri

€L ¥V 3G JivC




"

, 26065°~  966UG°-  GGOOO°=- GI0GG* 0L616°-  2600G° $1606° INGIGYE

. €00GG"-  vOSO0°- 226007 43L8G° €oves°-  Y6ING° L¥826°Y $56°L 562°G8
€006~  L8VG5°- 5606° 4668G° €120°-  860YG° 926"y  650°9 062°G1
€660G° -  G6E0G'- 1$900° £6565° ¥60SG° - 880" 29926°'r GGy Ge2 ol
G5G0G ~  v930G°-  S890G° G8¥85° ¥1430°-  068EG° 214206°r 225°2 g62°Gt
. 16606 8v00G*=  GOSGG* £6v60° G89CG°-  1I6LC” 22.26'yY  £00'- G662°G1
| ¥GG6G” 6v160° $2905° L£980° 20€15° 228¢0° 12926'y  (¥6°1- Ge2°Gt

| ot 2166G° 99€G6G* r=rlr oy 10686° 234€6° GIGYG® 18226'y  226°¢- G62°08
: G2605° S5V55° 86535° 1€205° §5550* 1W6E0° gre2G'y  266°%- G62°G1
G2646° 11666* G2556° 4£666° 21686° si2ve” Y522y 6L6°L- ge2°rt

R NO KO an D Lo} YhdlY vi3a oW

GG'S /GG°S- = WARINI DEIGv® %1 =N 0 A ‘N NW

2606G*- €066~ TG0GO’ ey g2~ GIGGS° €1666° IS0V

61666~  v82006°-  60S05° 62166° 96466°-  €66¥0° LLvG'Y  983°L g2 e
21606 =  SE€EGG°-  9290G° GGi6y” G- 20000° ¥28%0°v 8169 Gt e
PGG6G° -  Y0EG6°-  91L0G° 211606° yrevG -  BLEFGS WGy 96t G2t e
€6666° €I006°- LLL00° €S666° §Gv26°-  SLE00° €96YG°'y  ¥9G°2 G e
€0660° 4€066°-  928G06° 9G6G66° L6616’ 321 8€G° Gece
€1666° £9166° €5406° veear: 8€06e5* GLG° 8GESG°Y 55671~ Geg e
r160G* 662G6° 809G6° 2216G6° = 9L’ SOIFG” 9uIVG'r  668°%- G2t e
$10G0° 16€G0° 6190G° a0266° 6299G* T2EvG* SEL0G°Y  696°%- Ge°e
w $1660° ¥6200° $4600° G£€66° srien: eqenG” 665vG°y  616°¢- G2te
” R NO L)) a0 D N Vi iy visg KN

0G°S /GG°S- = WAMING INZIGY®  65°2 = INM G /IT CON NN

5636 = 356
| 12 “Nl GGGG GOy = o2 ‘Nl GOSE G621 © 43b§
,, Gud* = NOA3 T v 14 Nf GGGG* = ddMA ‘NE GGETC62T T G

656" 3 GGG GGG'Y = VHIW 1K °N] GGOG"646 = oK *14°86 GGLU'GEST = 43WE
ViV JI¥IZRVEV ViVG INGBIN
{ 52 G 12) (L6053 WYL - 161 6°¢ Jb¥ - @ivi

¢ Bw (91vLi 165 §°C J¥v - viVG DUNOS G3LYINGY €4 Yve 0C 3ivQ

|



PR g —

GGG*

( 2434 82)

6

18605~
91896°
65286°
$3686°
2608G6°
$£606°
€6990°
G6846°
$€065G"
Ein)

20600G° -
viveg*
2L976G°
96266°
Giv66"
81¢6G°
$6£60°
€8965°
0©2L65°
i p)

8€605° -
69980"
£6580°
$6666°
§1265°
1e€66°
GEESH*
9I065°
€1v65°
£6£60°
an

GG6o°

= WY 656°

Jvd

8166~  10666°-

(11 20566 ° =
83lisi” £6066° ~
113545 £6060° -~
2261 {re oy
481§7° €60666°
gigsi” ey
26251 62655°
92261 12665°
YHdTY D
66§ /G6°S-
$E0GG* 26606G° -
$18G6G° 2E606° -
22604° 920656°~
+8616° ¥1606° -
26616° 86606G*
£9860° S0606*
18G6° $GOEG*
95610° 26666°
69606 " $1066°
YWY L)
GG°S /G076~
§06G0°~  SGOGL* -
3SEI6° 8¥050° -
94916° 82005° -
63610° €2066° -
21610° 86606 -
Sv3iG° 26006
$€01G° 966GG*
L46€16° 910066°
a9tea” 42066°
16v26* nfrriy
YHdW 9w
GG'Ss /6G°s-
= NOAIG
= YW

YAVG JIUASNYAVY

(8GGS3Y)

11166° -
196G6° -
$8SG6° -
SEYGG" -
6€360° -
96GGo*
12266°
¥25G0°
£4506°
NAD

= WAMEING

66056° -
29¢66°~
98€6G° ~
$2£06°~
$2006°-
#22066°
96£05°
£€v56°
12 4T
NO

= TVAMGINI

8€G56° -
916C°
§2606° ~
916G~
[22{T
L 10r
69660°
1viac”
$60606°
WEeo" -
NO

= WANIINL

8G660°
P1E66°
G8260°
£2£66°
¥6266°
2626G°
12¢66°
WPECs”
YEVGG*

L]

3 c){d L]

L nLrry
S1966°
28vae’
V865"
$¥S06°
S¥$66°
29865°
GBS0
$0GSG0*

L]

INGIGv

*0006°-
$9905°
8640G*
88266°
v€8G0°
£68066°
8S0C6"
¥18066°
99646°
YG6GG*
ND

GG

680616° - 16G66° -
vLl6G - 1E96G" -
6vGeG -  2220G°~
996"~  §250G°-
69820~  £3266°
9€9G6°~  £920G°-
18616° 2L6G6° -
62080° S61GG° -~
62626* 600GG° -
o N
T =W 0/
110"~ LR0GG°
G2L6G'-  ¥12GG*
sv2eGc- L1266
€26v06°-  11206°
€2666°-  6206G°~
wi2G” V8606~
o1y i $800G" -
9969G° 8216G°
U oy $6G0G*
D N

81’2 =ANH 6 /0

2

¥2216° -
12501~
9£9¢46° -
heanc -
061926° -
85606"
22¢2C”
628%G°
§2946°
y6£G1-
D

$CG0G”
89v60° -
48€56°~
83€66°~
290G~
€8505°~
498G6° -
$9E60°~
19666 °~
266"~
N

Gt =N G /G

4Z 'NI GGGO*Gov
44 NI GGGG*
4X NI 6GGG°6£6

WYL ~ 161 $°€ J¥v - 8tV

INZIGY®D
oL Ge2-ot
G56°5 G62°Gl
£68°¢ 662°G1
Gue° G62°Gt
£0i~ G62°GI
Geg°2- G62°GiE
G179~ 662°G8
£236°8- G62°6t
viza HOw
N N
piclinl ]
1672 6L
296G°9 G e
2686°¢ Gg-e
66GG° GE°2
£16° 1~ (> 4]
869°¢- 62C°e
€€6'9- 6 e
G866 2~ 62€ e
¥i38 o
N MW
GGV
468°L 682°%
666°$ 682°s
6£6°¢ 682°%
€02 6€2°¢
166° 692°%
626°3- 662§
Ri6°t- 682'%
256°6~ 662°§
€8 L~ 692°%
viag oY
‘CN NOY
golG*
= ol N GGCL-ge2t
= oA Nl GGUS Gt
= d¥NK "L 0S GGGG GERT
¥i¥0 IIGAIGY

(81¥I) 161 £°€ DAV - VAVG 3DH0S GILvNGVL

3ws
2556
43¥7
43¥¢

4 ¥vk 8CG IL¥G



166065° -
25€66°~
£4£66° -
v5EG6° -
€$166° -
$9656°
9€266°
¥G#G5°
806G*
11666"
NO

= WANINE

2L666G° -
SEEGH" -
indrngd
GELSo -
$320G° -
vLG606°~
86666°
€6165°
69260°
2L266°
NO

s WANSING

8266G° -
wiGG*
866G5° -
1916G° -
a5306° -
#9606 -
13666~
92666°
Y0606°~
£riGo°~
N

2:666° - 886356° - 28666° ANIEGYD

£3266° 2666G°~  £669G°- 54672 662°61
6166° WeLe'-  65EG°-  §3G°9 G62°6G3
69665 ° 65406~  9560G° - (21 4 662Gt
#66G6° 23036 L89G G2 G62°Gt
99655° GIsC5°~  8SI0G"~  €5G° 662°G1
680666° 8291G° 286€06°- 21671~ G62°G1
261a5° vL9€G" 9E59G° - €69°¢- G62°G1
£2266° 29950° 28irG - 1669~ 662Gt
GEPGG - €5606° P6L0G - 226~ G62 Gl

L} D N Yi8 o

WGV 2T =M G5 CON MW

€166s°-  ¥81IG°-  €2666* INBIGvs
€9006° PL46G°~  CEISG°~ i6°e G2Ee
$L€66° 886eG -  2BYG-  ¢26°9 Gete
606" GVovG'- GG -  a6°c GE°e
€9€66° v2ree’~  WG8FG - 23672 13
£68€CG° $L056° €086~ 266 G2t
98EUG* 16826° PELYG - 116°3- G2ee
20866° 913vC’ 390G ~ [ 71" Gete
€6vGG* P ving SECIG~ 065~ G2g e
96§G6° ¥6£66° isG- 9672~ G2t e
ND D N viig O

IBIGv» L2 N G ‘CN Ny

P6066G" 26~  GIGGG* IV
6260G* 898Gi°-  £296G°- 9632 682°s
£3806° ¥E6LG -  E6VS0G°-  GIG'9 682°¢
v166G° 1e0sG -  €688G°-  696°C 682°§
68665° GES20°-  22056°~  £2G6°2 862§
2580G" 922065°-  L5€5G°- 166" - 6828
£1666° 3522c° e6'-  £36°1- 682°g
¥985G° ELNGe 29956~  268°¢- 682°¢
(9656" 61646° (£€856°-  eg6°¢- 682°¢
88616° £1061° $618G°~  Geo°e- 6625
L)) D N viie e

/00°5- = WAMNL INBIGYD  96°C = WNY G /G  ‘ON NW

9€566°-  £66GG" £6G606° -
28666 1€81G v-  9GGGO°*~
£€G6G* 950626° -  26565°~
62965° 960260~  206GG°~
§9485° §5625°v-  20566° -
6648G° L£862G°v-  2066G*
6£68G° SE616°v-  12GGG°
SEG66G° £6626°v-  G265G*
8026G° 62830y~  12605°
orreG’ 29616°y~-  GEGGG®
an YHI W W
0o's /65°5-
92066°~  $GOUG-  260GG°-
£6965° 1235G'y- %2056~
26960G° Y680 Y- 81066~
28960° €996G° -  ¥050G° -
2956G° 92096 Y-  €66GG°~
64$66° $2195°v-  £0665°~
$0L6G° €96506°v-  2066G°
GL86G* £93956°v- 210606
8186G° 8995G -  12666°
$2001° SYESG Y- CEGGG*
a9 YHd Y T
GG°S /6G°S-
PG5 =  $2066° SOGOG" -
£€066° 602G~  YYGCG -
€2€60° 16266y~  €2G6G°-
GSE6G* 19606 b~  236GG°-
4T 180569~  $GGGG* -
¥G566° 608G -  GGSGG*
1196G° 265Gy~  BIGGG’
21266 L0256y  826GG°
GeLeg* GYosG'y-  TVGCG*
vLL66° 29665°Y~  65G06°
an Vid Y D
Go°¢
G6G* s NA3E
[T s 0GNY GGG~ S YWY
VIVG J1YL3KVYVd
( $L G34 12)  (6GOSIW

at

vd

6G36* z 3was
4Z °Nl GGG GGy = d¥eZ ‘Nl GGGR'G62T = S3NE
4A NI GGGG* = dinA Nl GGGR°GE2T = G¥Y
IX °'N§ GGGG°6L6 = JUK  cL4°08 GGLG'OLEZ = GuS
ViVO 3G <3¥
WYL - 161 6°C JYv - givl
(BIVI) 161 £°€ J¥v - vivQ DX GIdvneve $2 ¥en 8G 38¢C



B 660G6'~-  GEGGO*-  25460°-  LIvGG°-  96LG0O° - 22226° $E356° G16G6° - 48650° NGOV
980G - 28010° 24962°-  6£821° 2L065°-  9O8RL° 16896°-  49166°-  20660° geg-62 682°%
86866° - 18906° 664981°-  66621° ¥52E6°-  ¥6i65° $3986°-  PIGGG° £E0GG° 6Gs 52 682°s
LLcy - 1£260° 18s€°~ 161€1° 95626~ €GevF” €6o50°=-  8L0G0° 92506° oG 687°3
669066~  4840G0° 19G86°~ 299¢€1° vSGEG - iviee 62286~ 1$9G6° 24860° 12 M) e’
92665~  4866G0° 262e6°-  9YSIYT° 1se26°-  £6963° 8EGY6° -  ¥89GG° 65566° G22°ot §82°¢
92:6G°-  €6600° 12vig - 62151 y€826°-  91801° 612v6°~  0§406° $96066° 26G°9 §62°s
2606 -  €90IG° $$166° 2191° SGOEG -  IP¥SG” L4609G°~  228G6° 9€SGG"° 6£G°9 682
¥.5G06°~ 1s136° 26416° 86291° CI€e6" -  08SI0° 086¥G°~  GL8GG" 9€NV66° 166°€ 6825
e806° -  94116° ¥91EG° $2691° GYSEG' -  92026°-  92r56°~  E16G0° £59GG° 6G6°3 682°¢

e o i)

896G -  ¥12i6° €496 GiLLy 2L€6°-  96¥2G - L12S6°-  296G0° 02vG6° §91°- §82°s
¥9655°~  606C16° £0€90° £48981° 4966G°-  €2221°-  G808G°~  $96GO" 64€06° r82°2- 6026
695GG'-  S6RI0° 2GI86* $9461° €EGVO"~  €2TL1°- (86T~ 6S60GO° 85266° 6E8°Y- §e2°

L18GG - vENIG” 12960° §6562° y666G°-  86112°-  G¥OSG°~  66805" €606G* alr-s- 682°8
888G~ ESYI0° §s011° $E91e” A6V6' - 6292~  2W656°~  BESGL" 418G6°-  8%9°e- §92°'s

® N WD v 0 o0 vi3a  l-an  O0gn W oW
G6° /0G'G- T WAMLNI DGIGVE  $9°2 = WY G /61 CN MW
GoIG° s 31s
12 NI OGGO'GOY T SWZ NI GGOETGRZI = LM
Go' = NS LANL 666 = oMW NI G6E'GRI = &I
666 = BN GG = Vi3 X NI OOGO'6L6 = MK 406 GIGO'GE2 = N
YIYG 1LY VIVG XGRS
CsL@siz) (166530 WL + BLIG - 161 §° W - 9V
" aa0g-  see66"  GUGGG'-  IOMGO' 81620 41266 S6GGGT  OIG0GT  €2006°  L\GIGve
avseo'- 06200 ¥eRG"  GE293  L0SK2'-  WOMG'~  SECLI'-  62GG'-  SGWDD'  ese 162
Ms20'- oS50t CWEG' @920 €8N~ G460~ 2099i°-  660G‘-  O6YOG  O8Ls 16T
1S%0'-  4606G°  OYEEG'  A€003°  GE02i-  S22G'-  GVEDI'-  28GUG'-  OSOGT 'S 162
2000~  SaNCt L2060 29680 GGOG'-  68uG'~  GVIST-  WEIGG'  E6WGG' 966 162
S20G" 92600~  IGWG'  996.6°  £S.00'-  DSEEG'~ L6691~  GPOG'  WANGG'  6RG- 162
f0800" 18920~  960G"  SCGLG'  SGVG"  6896G'-  1681'-  €OIGG" OO  6e6%i- 1626
gi9ig*  S28vG'-  992VG'  SESGY  SL2GR'  #SR9G'-  691'-  4026G°-  00G*  WE9"C- 162
B0 LSS0~ L6 GaSSGT 41 IEee0'-  SGIL-  E¥0G-  ONO0GT  @eS- 16
yOreo:  eSwec'-  Ge9gG’  EIESGT  6IdE 448G~ 2uLi- 8GO~ ONIGo'-  BhCA- 162
w N ) v R .M wew  ien 08D W38 o
66'S /06§~ = WAGINI IGIGH  S6'2 = AN G /G2 ON N
£aie° s 3w
‘ ‘ 1T NI GOOG'GEY = M2 NI GIGE'GRT = G
G66* = NWIT IANL GGG = oA NI GEIETGRT * W
go6° = BN O6GT = VW X NI GOGG'6L6 = OB LiUS OGO = G
VIYG JIMU3AVAYS VY0 30GRaN
(s @si2) (Gl WYL ¢ HLIGIO - 161 §°C DY - §Ivi
m 2w . OIYI) 161 §°€ D4V = VIVG DM GALVINGYL S WK 86 4%



il

6005G'-  3I6GG° 4606C6°-  8vooG' - SEG66°-  9911G° 61666" UGIave
Y6665 - £2005° 09YG0° 9¥96G° 8sGI0°-  56960° $4865° 2815 682
vGOGG*~  816GC° 2886G° vis6a” #8606°-  L£490° 499GG* ¥9i°9 682°%
€0660°~  €200G0°-  69206° 8v965° ¥8895°=  6IEVG’ 6£50G° 1738 4 682°¢
GGG~ 29666~  218006° 16460° 16L66°-  82G20° 929CG° $81°2 682°%
26665~ 980006° - 16666* orees* 686G~  2I0CGG°-  (960G° ¥eG° 682°¢
€606~  860G5°- W8LGO” 2686G° §2209°-  (2625°-  ¥38GL° GRG* 2~ 682°§
] 16605°=  §1166°-  (98GG" £9501° $$50G°-  9136G' -  9ESG0° G- 682°¢
26660° LI66°-  80I6° 6vS01° S¥S00°-  62640°-  BLSGCT 621°9~ 682°%
) v1666° S9IGG*~ el 26961 9vGG - GGII°e  OY9CGT 26i°6- 682°%
616GG* $91GG°-  G¥8lG” 4YINg 91860~  GO2WI°-  6490G° 641°Gi-  6¥2°¢
§2666° 2206° -  ¥OEG” r171% 9IPGG -  €€622°-  GILEG’ 2e°rl-  6R2°S
, ¥¥6Go* L3206  ££69G° 8reel’ GLI60°-  QiG8E°-  LGSGG° I6r°Ge-  682's
”W 64069° 19€66°-  GV¥G1° 89961° 6LGGG° 9588y -~  TLIGG* $39°#2-  682°s
: $E166° 61966~  Luvt° 1269%° £2666° ¥2229°-  9616G°'-  @12°Ge-  602°5
w NQ WD n D L+ -89 YEdY o

| GG'S /GG'S- = WAMIING A3IGY® 11 = TN 6 A2 CON N

m‘ aGio” ams

4T ‘NI GOGG°Gop @z ‘Nl GUOR G

LD
L 3R ]

». 0Go* s AT LA NI GGUG6* s dihA °NE GGGEGe2T
” a06° s WGy (65° s Viag AX ‘N] GGGO'646 = dK  '14°08 GOGG'GERR
VIVQ Ji¥L3KVAVd ) VAVD 3GN343N
¢ 62834 12)  (96653X) WL - 168 $°C J¥v - Qtvi

2 38Vvd (98Y13 161 6°€ DNV - VIVG 308NCS GSLvinavi $4 ¥V 26 3LV0

PR W T e



